gests that the differences between mortality rates may not decrease with time.
RESEARCH LETTER

Estimate of the Carbon Footprint of the US Health Care Sector
To the Editor: Despite heightened worldwide interest in sustainable health care, the carbon footprint of the US health care sector has not yet been estimated. Quantifying the environmental impact of health care is important to determine the potential value of mitigation efforts and to reduce harm associated with health care delivery. We estimated the carbon footprint of the US health care sector, defined as total greenhouse gas (GHG) emissions attributable to the production of health care goods and services.
Methods. Health care GHG emissions were estimated using 2007 data on health expenditures published by the National Health Accounts Team 1 and the Environmental Input-Output Life-Cycle Assessment (EIOLCA) model developed by the Carnegie Mellon University Green Design Institute. 2 The EIOLCA is based on the 1997 Industry Benchmark Producer Price input-output table from the US Bureau of Economic Analysis and is a matrix showing the dollar amounts of commodities that industries purchase from each other to produce their own commodities. EIOLCA augments inputoutput tables with data on pollutants and emissions released as by-products of each commodity. Category-specific GHG/ dollar coefficients that express the amount of carbon dioxide (measured in metric tons) embodied in each dollar of health care produced were obtained from the EIOLCA. Categoryspecific health spending was multiplied by its corresponding coefficient to obtain GHG totals and then summed across categories to estimate the health care sector carbon footprint.
Carbon dioxide, methane, nitrous oxide, and chlorofluorocarbons were accounted for. Greenhouse gas emissions are expressed in terms of global warming potential (GWP): the mass of carbon dioxide producing an equivalent effect on the balance of incoming and outgoing radiant energy in the earth's system over a century, measured in units of million metric tons of carbon dioxide equivalent (MMTCO2Eq). 3 Direct effects of health care activities and indirect effects that include upstream supply-chain effects were calculated. A detailed methodological appendix is available from the authors on request. Results. The results are presented in the TABLE. The health care sector, including upstream supply-chain activities, contributed an estimated total of 546 MMTCO2Eq, of which 254 MMTCO2Eq (46%) was attributable to direct activities. The largest contributors were the hospital and prescription drug sectors (39% and 14%, respectively). Approximately 80% of total global warming potential was due to carbon dioxide emissions.
Comment. In 2007, the health care sector accounted for 16% of US gross domestic product 2 ; total effects of health care activities contributed 8% of total US GHG (7150 MMTCO2Eq) and 7% of total carbon dioxide emissions (6103 MMTCO2Eq). 4 For comparison, the National Health Service accounted for 3% of total UK carbon dioxide in 2004 in a similar EIOLCA analysis. 5 Study limitations include the inability to account for uncertainty, which may be introduced in any cell of the EIOLCA matrix and propagate throughout the model. The high di-mensionality of sector-wide models poses data and computational challenges in estimating uncertainty but should be addressed in future research. There was a lag between 1997 industry accounts data forming the basis for the EIOLCA model and the 2007 health expenditure figures that were used. Although the 1997 model is the most recent available, it does not reflect improvements in production processes since 1997 that may have affected environmental impact. 6 This data limitation is difficult to surmount: detailed input-output tables are updated every 5 years, and updating environmental data and merging them with inputoutput data have been accomplished by the Green Design Institute and made publicly available.
Measuring and reducing the environmental impact of health care may be considered an extension of efforts to improve health care quality and efficiency and to reduce unintended consequences. These results suggest that key points along the health care supply chain should be iden- thors. c Emissions of greenhouse gases expressed in terms of global warming potentials, defined as the effect of 1-kg emission of a gas on the balance of incoming radiant energy absorbed by the earth system and outgoing radiant energy reflected back out into space, relative to 1 kg of carbon dioxide over a 100-year period. Emissions of greenhouse gases other than carbon dioxide are expressed in terms of the amount of carbon dioxide that would produce an equivalent radiative potential effect over a 100-year period. 3 d Accounting for emissions from purchases by the corresponding health care subsector alone. e Accounting for direct effects plus emissions from all upstream purchases among suppliers to create the inputs purchased by the health care sector to produce its final output.
tified where environmental mitigation efforts may achieve greatest net health and net environmental benefits.
